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1 Introduction

We proposea simple set of objectsthat allow to describecomputeresourcesin the
Grid. The informationaboutthe availability or a particularfeatureof a computere-
sourceis essetnialfor building applicationsthatutelizeany resourcein theGrid. While
providing a simpleway to expresssuchresources,we hopeto encouragetool devel-
opmentbasedon the uniformity of the data. While doing so, we hopeto reducethe
developmentcost.

� whereavailable, computeresourceobjectclassdefinitionsshouldbe basedon
industrystandards

� computeresourceobjectclassdefinitionsshouldenablea uniqeidentificationof
acomputeresource

� computeresourceobjectclassdefinitionsmustprovide supportuseraddedser-
vices,likeprogrammsavailableor runningon theresource.

� computeresourceobjectclassdefinitionsmust supportownership(allow chil-
dren)andrestrictaccessfor user-specificobjects

� computeresourceobjectclassesdefinitionsmustsupportthecaptureof personal
informationaboutgrid usersfor tracking/reportingpurposes(this is actuallyad-
dressedby thepoint abovein conjunctionwith theaccountingworking group)

2 Notation

We havechosenthenotationintroducedin theGIS-WG-1proposal.We havenot used
DSML becausethestandarddoesnot includesomefeatureswe like to seesupported.
In addidtion,one hasto note that the currentDSML standardis not vewed by the
originatorsasfixed. In orderto avoid a lengthytransformationprocesswehavechosen
to continueusingtheformatusedover thelastyear.

2.1 Namespaces

We find it essentialto usethe conceptof namespacesin order to distingushobject-
classesdevelopedby a variety of contributors. Thuswe do not just take, for exam-
ple, theGrid computeResourceclassesbut shouldaugmentthemwith thenamespace
“Grid::”.

2.2 Relevant IETF and ITU documents
� ...

3 Grid::PhysicalResource

Grid::PhysicalResourceEachGrid ResourcecanhaveaPhysicalandauserspecificappearance.Thedistinction
betweenthetwo is basedontheadditionof “Physical”and“Image” to theobjectname.
Mostuserswill only usePhysicalResources.An examplesfor animageresourcesis a
computeresourcewhich couldbea heterogenousagglomeratedout of many different
componentsbut shouldappearto theuserasasingleresource.A physicalresourcecan
havemultiple images(compare[?]).
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Grid::PhysicalResource OBJECT-CLASS ::= {
SUBCLASS OF { Grid::Top }
RDN = rn (resourceName)
AGGREGATES{

Grid::Locality
}
MAY CONTAIN{
resourceOwner :: dn,
resourceAdministrator :: dn,
resourceProvider :: dn,
description :: cis,
documentation :: cis,
imageObject :: dn,
url :: url,

}
}

Attributes

url: a url whichcanpoint to thedescriptionof theresource

imageObject: (dn)pointerto thedn of theimageobject

resourceOwner: (dn) refersto organizationor personthatownsthephysicalelement.
Please,note that the nameowner is usedby netscapeinternal at-
tributes. Thus it is necessaryto have the prefix “resource”. For
consistency we addit to administratorandprovider

resourceAdministrator: (dn) thesystemsadministratorfor this resource

resourceProvider: (dn) the personprovidespermissionto usethe resource.In many
casesthis is thesameastheresourceAdministrator.

description: (cis) textual descriptionof theresource

documentation: (cis)pointersto documentation(books,html, ...)

4 Grid::ImageResource

Grid::ImageResourceA physicalresourcecanhavemultiple imagesandappeardifferentlyto differentusers.

Grid::ImageResource OBJECT-CLASS ::= {
SUBCLASS OF {Grid::Top}
RDN = rn_image (resourceImageName)
MUST CONTAIN {

type :: cis,
imageOf :: dn

}
}

Attributes

type: (cis) view of provider/user/IP/OSI/...

imageOf: (dn)pointerbackto thephysicalresource
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5 Grid::ComputeResource

Grid::ComputeResourceThecomputeresourceobjectis extendedwith many of theobjectsin this section.

Grid::ComputeResource OBJECT-CLASS ::= {
SUBCLASS OF { GridPhysicalResource }
RDN = hn (hostName)
CHILD OF {
Grid::organizationalUnit;
Grid::organization;
Grid::testbed;
Grid::Group;
Grid::Root;

}
AGGREGATES {
Grid::OperatingSystemInformation
Grid::MemoryInformation
Grid::CacheInformation
Grid::BenchmarkInformation
Grid::CpuInformation
Grid::SystemDynamicInformation

}
MAY CONTAIN {
canonicalSystemName :: cis,
manufacturer :: cis,
model :: cis,
serialNumber :: ces ::singular,
machineHardwareName :: cis,
hostID :: ces ::singular,
type :: cis

}
}

Attributes

canonicalSystemName:(cis)astringindicatingthearchitecture-manufacturer-operatingSystem
asprovidedby gnu’sconfig.guess,e.g.,sparc-sun-solaris2.5.1.

manufacturer: (cis) themanufacturerof thecomputeresource

model: (cis) the modelof the computeresource.On many systemsthis is
differentfrom themachinehardwarename.

serialNumber: (ces)theserialnumberof thecomputeresource

machineHardwareName:(cis) themachinehardwarenameasgivenoutby thevendor

hostID: (ces)thehostid numberasgivenby thevendor

type: (cis) the type of the computeresourceThis includesoneore more
out of thefollowing list:

� Workstation- for a workstation
� PC- for a personalcomputer
� SIMD - for a SIMD computeresource
� MIMD - for aMIMD computeresource
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� SM - for a computeresourceusingsharedmemorybetween
multiplenodes

� DM - for a computeresourceusing distributedmemorybe-
tweenmultiplenodes

6 Grid::OperatingSystemInformation

Grid::OperatingSystemInformationOperatingsystemrelatedattributesarealwayscreatedin conjunctionwith aGrid::ComputeResource.
It containsinformationabouttheresourcesoperatingsystem.Obtainingoperatingsys-
teminformationis not asstraightforwardasonemight think. Most of theinformation
canbeobtainedwith scriptslike config.guessandsysinfoaswell astheir appropriate
counterpartson Windowsmachines.In many casesit is sufficient to usethecanonical
systemnamewhich is usedduringautoconfigure.A modifiedos-guessscript,which is
basedontheGNU config.guessexistswhichsimplifiestheidentificationof theattribute
valuesrelatedto theoperatingsysteminformation.

Grid::OperatingSystemInformation AGGREGATE-CLASS ::= {
MAY CONTAIN {
operatingSystemName :: cis :: singular,
operatingSystemVersion :: cis :: singular,
operatingSystemRelease :: cis :: singular,
operatingSystemType :: cis :: singular,

}
}

Attributes

OSName: (cis) storesthenameof theOS

OSVersion: (cis) storesaversionnumber

OSRelease: (cis) storesthereleaseversionandreleasearesometimesdifferent

OSType: (cis)POSIX,BSD,AT&T a featurewhich canbeusefulin future

7 Grid::MemoryInformation

Grid::MemoryInformationGrid::MemoryInformationisalwayscreatedin conjunctionwith aGrid::ComputeResource.
It containsboth highly dynamicandrelatively static informationaboutthe resources
memory. Currentlymany of thesefieldsarenot usedby Grid relatedsoftware.Never-
theless,we would like to keepthis objectfor futurepurposes.

Grid::MemoryInformation AGGREGATE-CLASS ::= {
MAY CONTAIN {
Physicalmemorysize :: int,
freePhysicalMemory :: int,
physicalMemoryAccessTime :: cisfloat,
virtualMemorySize :: int,
freeVirtualMemory :: int,
totalSwapSpace :: int,
freeSwapSpace :: int,
pageFaultRate :: cisfloat,

}
}
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Attributes

physicalMemorySize: (int) specifiesthetotal sizeof themainmemoryin KB

freePhysicalMemory: (int) specifiesthefreemainmemoryin KB

physicalMemoryAccessTime: (cisfloat)specifiestheaverageaccessTime of themain
memoryin ms

virtualMemorySize:(int) specifiesthevirtual memorysizein KB note: definevirtual
memory

freeVirtualMemory: (int) specifiesthefreevirtual memoryin KB

totalSwapSpace: (cis,numericStringSyntax)specifiesthetotal swapspacein KB

freeSwapSpace: (int) specifiesthefreeswapspacein KB

pageFaultRate: (cisfloat)specifiesthepagefault rate(pages/s)

8 Grid::CacheInformation

Grid::CacheInformation
Grid::CacheInformation AGGREGATE-CLASS ::= {

MAY CONTAIN {
totalDataCache :: int,
totalInstructionCache :: int,

}
}

Attributes

totalDataCache: (int) specifiesthetotaldatacachesizein K

totalInstructionCache: (int) specifiesthetotal instructioncachesizein K

9 Grid::BenchmarkInformation

Grid::BenchmarkInformationGrid::BenchmarkInformationinformationisalwayscreatedin conjunctionwith aGrid::ComputeResource.
It containsbenchmarkinformationfor theresource.
Benchmarkingis a difficult issuein computerscience.The numberspresentedhere
areusedfor a simpleindicationof thecomputationalpowerof a computeresource.In
many casesa benchmarkwith auserapplicationis necessary.

Grid::BenchmarkInformation AGGREGATE-CLASS ::= {
SUBCLASS OF GridComputeResource
RDN = hn (hostName)
MAY CONTAIN {
SPECint92 :: cisfloat,
SPECfloat92 :: cisfloat,
lapack100 :: cisfloat,
lapack500 :: cisfloat,
lapack1000 :: cisfloat,
mflops :: cisfloat,

}
}
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Attributes

SPECint92: (float)ThisattributestorestheSPECint92ratingof theGrid::ComputeResource.

SPECfloat92: (float)ThisattributestorestheSPECfloat92ratingof theGrid::ComputeResource.

lapack100: (float)ThisattributestorestheLAPACK ratingof theGrid::ComputeResource
for solvinga Matrix of size100.

lapack500: (float)ThisattributestorestheLAPACK ratingof theGrid::ComputeResource
for solvinga Matrix of size500.

lapack1000: (float)ThisattributestorestheLAPACK ratingof theGrid::ComputeResource
for solvinga Matrix of size1000.

mflops: (float)Thisattributestoresamflopratingof theGrid::ComputeResource.

10 Grid::CpuInformation

Grid::CpuInformationTheCPUinformationis alwayscreatedin conjunctionwith aGrid::ComputeResource.
It containsboth highly dynamicandrelatively static informationaboutthe resources
processor(s)aswell ascurrentloadinformation.
On somesystemsit might bepossibleto find a particularfloatingpoint unit. Though
not essential,it is possibleto storethis informationalongwith thecputype.

Grid::CpuInformation AGGREGATE-CLASS ::= {
MAY CONTAIN {
cpuType :: cis,
fpuType :: cis,
cpuCount :: int,
cpuSpeed :: cisfloat,
cpuLoad1 :: cisfloat ::single,
cpuLoad5 :: cisfloat ::single,
cpuLoad15 :: cisfloat ::single,
cpuLoadModified :: cisdate ::single,

}
}

1

Attributes

cpuType: (cis)Theof thecomputerprocessor(Pentium,Sparc,RS6000,MIPS,
... )

fpuType: (cis) thetypeof thefloatingpointprocessor

cpuCount: (cisfloat)thenumberof CPU’s in thecomputeresource

cpuSpeed: (cisfloat)theclockrateof theCPU’s in MHz

cpuLoad1: (cisfloat)the loadaveragein the last minuteOn UNIX Systemthe
cpuloadis acquiredfor examplevia theuptimecommand.

cpuLoad5: (cisfloat)theloadaveragein thelastfiveminutes

cpuLoad15: (cisfloat)theloadaveragein thelastfifteenminutes

cpuLoadModified:(cisdate)thetime at which the loadaverageswaslastmodified. It
is importantto notethat the conceptof a ttl doesnot really apply

1specifywhattheunitsare.
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very well for theCPUloadattributes.On many systemstheupdate
of theinformationregardingthecpuloadfor oneminutewill cause
theupdatefor theotherfieldsaswell.

11 Grid::SystemDynamicInformation

Grid::SystemDynamicInformationThisobjectis plannedto bereplacedby thesoftwaredaemon.For portabilityreasonsit
is left in thisdocument.Thereis noinformationabouttheusageof thisobjectavailable
at thepresenttime.

Grid::SystemDynamicInformation AGGREGATE-CLASS ::= {
MAY CONTAIN {
heartBeat ::cis,
bootTime :: cis,
numberOfInteractiveUsers :: cis #numericStringSyntax

}
}

Attributes

heartBeat: (cis) thelasttime theresourcewasknown to bealive

bootTime: (cis) thelasttime theresourcewasknown to berebooted

numberOfInteractiveUsers : (int) How doesthisdiffer (if atall) fromnumberOfBatchUsers,
etc.

12 Grid::TestBed

Grid::TestBed
The testbedobjectallows to createa DIT subrtreewhich is typically createdduring
experimentsfor exampleat Supercomputingor HPDC.An organizationcouldhostits
own testbedto distinguishit from thenormaloperationalservices.
To distinguishsuchtemporaryresourceswe alsorecommendto includethe “object-
class:testbed”in eachof its objects.Thisallows to restrictsearchesto excludetestbed
information.Ideallyonewould maintainsucha testbedon aseparateLDAP server.

Grid::TestBed OBJECT-CLASS ::= {
SUBCLASS OF { GlobusTop }
RDN = tn (testbed)
CHILD OF {
Grid::Top

}
MAY CONTAIN {
description :: cis,
mail :: cis,
administrator :: cis,
adminPassword :: cis,

}
}

Attributes

description: (cis) thedescriptionof thetestbed,its purposeandapointerto aurl
(theurl shouldbein its own field)
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mail: (cis) themail addressfor thetestbed,this is a broadcastaddress

administrator: (cis) theadministratorof thetestbed

adminPassword: (cis) the administratortestbedpassword the password is only read
andwritableby theadministrator

References

9



Index
administrator, 9
adminPassword,9
Attribute

administrator, 9
adminPassword,9
bootTime, 8
canonicalSystemName,4
cpuCount,7
cpuLoad1,7
cpuLoad15,7
cpuLoad5,7
cpuLoadModified,7
cpuSpeed,7
cpuType,7
description,3, 8
documentation,3
fpuType,7
freePhysicalMemory, 6
freeSwapSpace,6
freeVirtualMemory, 6
heartBeat, 8
hostID, 4
imageObject,3
imageOf,3
lapack100,7
lapack1000, 7
lapack500,7
machineHardwareName,4
mail, 9
manufacturer, 4
mflops, 7
model, 4
numberOfInteractiveUsers, 8
OSName, 5
OSRelease,5
OSType, 5
OSVersion,5
pageFaultRate,6
physicalMemoryAccessTime, 6
physicalMemorySize, 6
resourceAdministrator, 3
resourceOwner, 3
resourceProvider, 3
serialNumber, 4
SPECfloat92,7
SPECint92,7
totalDataCache, 6
totalInstructionCache,6
totalSwapSpace, 6
type,3
type, 4

url, 3
virtualMemorySize,6

bootTime, 8

canonicalSystemName,4
cpuCount,7
cpuLoad1,7
cpuLoad15,7
cpuLoad5,7
cpuLoadModified,7
cpuSpeed,7
cpuType,7

description,3, 8
documentation,3

fpuType,7
freePhysicalMemory, 6
freeSwapSpace,6
freeVirtualMemory, 6

Grid::BenchmarkInformation,6
Grid::CacheInformation,6
Grid::ComputeResource,4
Grid::CpuInformation,7
Grid::ImageResource,3
Grid::MemoryInformation,5
Grid::OperatingSystemInformation,5
Grid::PhysicalResource,2
Grid::SystemDynamicInformation,8
Grid::TestBed,8

heartBeat, 8
hostID, 4

imageObject,3
imageOf,3

lapack100,7
lapack1000, 7
lapack500,7

machineHardwareName,4
mail, 9
manufacturer, 4
mflops, 7
model, 4

numberOfInteractiveUsers, 8

Objectclass
Grid::BenchmarkInformation,6

10



Grid::CacheInformation,6
Grid::ComputeResource,4
Grid::CpuInformation,7
Grid::ImageResource,3
Grid::MemoryInformation,5
Grid::OperatingSystemInformation,

5
Grid::PhysicalResource,2
Grid::SystemDynamicInformation,

8
Grid::TestBed,8

OSName, 5
OSRelease,5
OSType, 5
OSVersion,5

pageFaultRate,6
physicalMemoryAccessTime, 6
physicalMemorySize, 6

resourceAdministrator, 3
resourceOwner, 3
resourceProvider, 3

serialNumber, 4
SPECfloat92,7
SPECint92,7

totalDataCache, 6
totalInstructionCache,6
totalSwapSpace, 6
type,3
type, 4

url, 3

virtualMemorySize,6

11


